Cis and trans internucleosomal interactions of H3 and H4 tails in tetranucleosomes.
Chromatin structure and the transcriptional state of a gene can be modulated by modifications made on H3 and H4 tails of histones. Elucidating the internucleosomal interactions of these tails is vital to understanding epigenetic regulation. Differentiation between cis (intra-nucleosomal) and trans (inter-nucleosomal) interactions is often difficult with conventional techniques since H3 and H4 tails are flexible. The distinction, however, is important because these interactions model short- and long-range chromatin interactions respectively and have different bearings in biological processes. Combining FCS and PCH analysis, we can decouple the contribution of histone tails to cis and trans effects. A Mg(2+) gradient was employed to facilitate compaction and oligomerization of tetranucleosomes with H3 and/or H4 tail truncations. H3 tails were found to play a multifunctional role and exhibit the ability to partake in both attractive cis and trans interactions simultaneously. H4 tails partake in attractive cis and repulsive trans interactions at low [Mg(2+)]. These interactions are diminished at higher [Mg(2+)]. Simultaneous H3 and H4 tail truncation inhibited array oligomerization but maintained local array compaction at relatively high [Mg(2+)]. The established experimental approach can be extended to study the detailed molecular interactions mediated by epigenetic modification of flexible histone tails.